Introduction
As is the case in most countries, the Chilean government absorbs a high proportion of the cost of implementing health and nutrition intervention programmes. The aim is to provide minimum adequate levels of health and nutrition to low-income families by increasing consumption levels above those resulting from market demand and supply. Such programmes involve economic transfers to the beneficiaries that take the form of explicit or implicit subsidies. This paper focuses exclusively on explicit food subsidies undertaken by government agencies that involve budget outlays. The analysis of the level of implicit food subsidies to consumers that results from farm-price interventions is less important in Chile than elsewhere because of the transition from general subsidies to targeted interventions that has occurred since 1974 [1] .
Government efforts to improve human nutrition have a long history in Chile. In fact, the complementary feeding programme (CFP), the major food programme operating in the country, began in 1924. Since then, it has constituted a very important part of the Chilean welfare system, lasting through many different political regimes. It targets infants and preschool children (0-5 years of age) and pregnant and lactating women, totalling around 1.3 million beneficiaries at an annual cost (in 1990) of approximately US$50 million.
The school feeding programme (SFP) was initiated in 1963 for low-income schoolchildren, providing them with on-site food rations. In 1988, more than 517,000 children received complete benefits (break fast plus lunch) at an annual cost of approximately US$35 million.
The day-care centre food programme (DCCP), under the management of the National Board of Day Care Centres, provides on-site food rations to low-income infants and preschool children who attend these centres. In 1990 it covered over 60,000 children at an annual cost of approximately US$16 million.
Other small-scale food programmes are run by voluntary agencies, the Catholic Church, and community-based organizations. By investing systematically over a long period of time to enhance human capital formation, all programmes have been instrumental in reducing the prevalence of malnutrition, low birth weight, and infant mortality. In fact, Chile is one of the top three Latin American countries in terms of favourable indications of maternal and child health as well as the nutrition status of children. The rate of undernutrition has decreased substantially, from 15.9% in 1976 to 8.8% in 1982. Since then, it has fluctuated between 8.2% and 9.1% except in 1983, when it reached 9.8%. Severe undernutrition has virtually disappeared, so that most of the currently existing cases correspond to mild undernutrition [2] .
The reduction in infant mortality has been even more dramatic, decreasing from 120.7 per 1,000 live births in 1954 to 65.2 in 1973 and 18.8 in 1988. According to Castañeda [3] , this trend has been the result of improved education and sanitary conditions, as well as participation by pregnant women in the CFP.
Data on birth weight also show that the percentages of low and insufficient birth weight (less than 2,500 g, and between 2,500 and 2,999 g respectively) have also declined, particularly the former. In 1988 the proportion of low birth weight was 7.2%, a decrease of around 40% since 1976. This could be assumed to be a direct consequence of the integrated nature (health and nutrition) of nutrition intervention programmes, reflected in the continuing increase in coverage of primary health activities, the increase in educational activities to enhance adequate use of existing health and nutrition services, and better targeting of public programmes to reach low-income households.
The complementary feeding programme (CFP) Characteristics
The creation of the National Health System (NHS) in 1952 was fundamental to the expansion of the existing food-distribution programmes. This organization was conceived as a system that would provide integral health care, both preventive and curative, to blue-collar workers, indigents, and their respective families. As a result, the existing milk-distribution programme was integrated with the provision of health services, and expanded to also benefit children under 6 years of age, and pregnant and nursing mothers [4] .
Preventing undernutrition among the most vulnerable groups and promoting health through periodic medical visits, immunizations, and education on the use and demand of services among low-income families were the main objectives of the CFP. The distribution of milk not only involved provision of free food but was also used as a device to attract beneficiaries to demand health and nutrition services. This was accomplished by channelling the distribution of milk through the infrastructure of the primary health care system, which presently includes 286 urban health clinics, 1,010 rural health outposts, and 1,281 rural health stations. In 1970 milk was distributed to the entire population of pregnant and nursing mothers and children under 12 years of age, regardless of income.
This untargeted programme was modified again in 1974, shifting from a general subsidy to one targeting the lowest income groups. This modification was achieved by restricting the number of potential beneficiaries by lowering the age limit for children from 12 to 6 and by tying the distribution of milk to beneficiaries who are regular participants in health examinations at the health centres of the NHS. This meant targeting food allocation to the clientele of the health system, namely low-income households, both urban and rural [5] .
Modifications introduced to the CFP have been mainly in two directions. The first was increasing the programme's efficiency through better targeting of the benefits, decentralizing delivery of services to the local level (municipalities), and shifting the manufacture of the milk products over to the private sector.
The second included changing the type and quantity of milk products distributed. The most important changes in this direction have been: (1) replacing powdered milk (12% fat), previously delivered to all beneficiaries, to milk products containing 26% fat for infants and nursing mothers; (2) requiring industries that produce milk for the programme to sell the same product in the market, whereby the image of "a product for the poor" has disappeared; (3) introducing milk-cereal mixtures instead of powdered milk for children between 1 and 5 years of age, so as to increase the intake of vitamins and minerals, diminish food leakages within the family, and use cheaper raw materials (e.g. soybeans); (4) providing additional foods as a preventive measure (since 1980) to low-weight pregnant women, undernourished children, and those nutritionally at risk.
The concept of targeting at-risk groups for the supply of a larger food basket and more frequent health examinations changed in 1983 with the introduction of two criteria: Biomedical risk is determined by insufficient weight increases between medical visits; this is considered the most sensitive indicator to be used in the prevention of undernutrition. Socioeconomic risk is determined on the basis of family characteristics, the employment status of family members, and housing conditions [2] .
The beneficiaries were assigned to one of two subprogrammes, the basic programme for healthy children or the reinforced programme for children with one or both risk conditions present. Because of budget constraints, only biomedical risk has been used as the criterion for assigning beneficiaries to either programme since 1985. Table 1 shows the type, quantity, and nutritional contribution of food distributed in 1988 by each of the CFP subprogrammes. The basic programme contributes more than 100% of the protein requirements of beneficiaries up to I year old but substantially less for children 1 to 2 years old and for the preschool age group. The caloric contribution is quite low for all groups except infants up to 1 year old. It can be argued that for the children who are well nourished, the milk-distribution programme is used to attract them and their mothers to health controls.
A different situation is observed with the reinforced programme, which contributes more than 100% of the protein recommendations for beneficiaries up to 24 months of age and 59% for those of preschool age. The caloric contribution is around 100% for beneficiaries up to 12 months of age and 37% of the recommendation for preschoolers, which is 27% higher than the basic programme.
In terms of total milk distributed, the reinforced programme has increased over time relative to the basic programme. In fact, 30% of the food distributed in 1983 was under the reinforced programme, with this share increasing to 60% in 1984. 
Programme coverage
An important point to stress concerning the development of the programme since its inception is the fact that it has survived many different political regimes. This is due mainly to the fact that food distribution and the provision of health services were initiated to ameliorate malnutrition per se and were not perceived as "belonging" to the political platform of any specific party programme. In fact, researchers and university professors have participated throughout in the design and development of policies [6] . Table 2 shows the evolution of the quantity of milk distributed by the CFP from 1954 to 1988. The programme grew considerably in 1965, and again with the inclusion of the milk-cereal mixture in 1976. Because of the economic recession of 1981-1982 and the resulting pressures on fiscal expenditures, the authorities felt that food distribution could be reduced, especially given the fact that prevailing levels of undernutrition among children were low. However, this decision resulted in an increase in the rate of undernutrition during 1983, indicating the importance of such programmes. Food distributed by the CFP was subsequently increased over the 1982 levels. Since 1979 the quantity of milk delivered by the CFP has included the milk-cereal mixture.
National figures regarding coverage rates of preschoolage children, both urban and rural, according to income quintiles, are available for 1985 (table 3) . As shown, coverage exceeded 80% in the three lowest quintiles of the urban population, increasing to around 90% in the rural sector [7] . The programme reached a high percentage of families in the highest income group in the rural areas (74%), but reached only 33% of high-income families in the urban sector. 
Socio-economic analysis of the CFP
Empirical evaluations of feeding programmes may take at least three forms [8] : (1) impact analysis, which establishes links between a project and certain objectives;
(2) cost-effectiveness, which goes a step farther to compare alternative projects to determine the least costly method of achieving a predefined objective; and (3) costbenefit analysis, which makes it possible to compare all project profitability. Projects designed to provide free food have usually been evaluated using impact analysis or analysis of costeffectiveness because of the difficulty using prices to value benefits. Nevertheless, conceptual and methodological developments during the last 15 years have made it possible to estimate prices of goods for which there are no formal markets. The CFP, being the most important programme in Chile, has undergone all three types of evaluation.
Impact analysis
The initial assumption of this study was that diminishing infant mortality is a desirable objective of social policy [3] . The analysis focused on different socio-economic policies with the purpose of evaluating their contribution to the observed decline in infant mortality. Multiple regression analysis made it possible to quantify the impact various factors have had across regions and over time on reducing infant mortality from 1975 to 1982. The analysis led the researchers to the conclusion that one of the sources of the reduction in infant mortality was the decrease in regional differences in mortality rates. This took place in conjunction with a decrease in regional differences in birth rates, extended coverage of the CFP, a larger number of medical health examinations of infants, a larger number of health examinations by nurses, and greater urban provision of potable water and sewage disposal in urban areas.
Cost-effectiveness analyses
The impact of the CFP on the nutrition status of children was evaluated by comparing the outcome with that from an equivalent income transfer [6] . Two main research questions were addressed in this study: (1) to what degree is the food given to families consumed by the direct beneficiaries, and (2) to what degree have the economic benefits and nutritional benefits associated with the programme provided an improvement in the nutrition status of the population from a long-run perspective?
The main objective was to provide quantitative estimates of the impact of the CFP.
Estimation of a caloric demand function was used to test the hypothesis that programme participation improves calorie consumption beyond the change induced by an equivalent income transfer, but this hypothesis could not be confirmed by the analysis. In addition, the study analysed the hypothesis that the nutrition status of the beneficiaries is significantly different from that of the rest of the population, once factors such as income, rural-urban location, sex, and age have been controlled. In terms of weight and height for age, no significant differences were discovered between CFP participants and non-participants.
Another set of regressions was estimated to determine calorie and protein distribution in the family of each of the three daily meals. Controlling for income, sex, urbanrural residence, family size, and calorie requirements by age-group, the results indicate that male adults (over 15 years of age) receive the largest share, followed by female adults, and finally by children. When food consumed between meals is included, nutrient distribution within the family is in accordance with requirements.
Finally, the weight and height of former participants between 14 and 30 years of age are significantly above those of non-participants, which was interpreted by the authors as a long-term effect of the programme.
Cost-benefit analysis
To determine the benefits of the CFP, Torche [8] examined the effects of feeding and regular health examinations on beneficiaries. Next, a model was built to relate food intake and health examinations to the nutrition status of the beneficiary. Finally, the benefits associated with changes in nutrition status were established.
Food intake was measured in terms of calories, protein, and other nutrients. Nutrition status was measured by weight and height indices with respect to age; given the existence of a health-nutrition synergism, any analysis that tries drastically to separate the impact of food intake from health examinations is extremely difficult. The study therefore analysed both effects of the CFP simultaneously. The statistical results indicated significant differences in food intake, health examinations, and nutrition status only in the last two quintiles, that is, in households of the lowest socioeconomic levels.
Changes in nutrition status are a form of investment in human capital that generates a stream of future benefits. The study considered improvement in birth weight, improvement in school performance and future productivity of infants, and changes in infant mortality and morbidity.
The recovery of children born with subnormal weight implies the use of medical resources. Saving those resources can be considered the lower bound estimate of the benefit derived from improving the food intake of mothers during pregnancy. The effects of the CFP are double: it diminishes the number of children with low birth weight, and it increases birth weights even if they remain below the range considered normal. Only the first of these two effects was considered.
To assess the benefits derived from better school performance, it was necessary to compare the behaviour of a "typical" child participant with a "typical" child non-participant. Better school performance eliminates one of the reasons students repeat grades. Thus, the economic value of this benefit is that fewer educational resources will be used per year of schooling provided. Another expected consequence is a decline in early school drop-outs. In economic terms, this represents a cost and a benefit simultaneously. The cost is the larger use of educational resources required for those who remain in school, and the postponement of entrance into the labour force. The potential benefit is the increase in labour productivity that will manifest itself once the individuals start working.
The survey did not provide conclusive results on morbidity among children subscribing to the CFP. Therefore, the savings in resources from a decrease in the number and intensity of sickness episodes was not quantified. But the effect of the programme on infant mortality was included when measuring the benefit from better school performance by correcting the income profiles to account for the survival probability at different ages for both groups, with and without CFP. Finally, the expected benefit in terms of greater adult productivity was not quantified.
Costs were calculated on the basis of the social value of products distributed by CFP and the social value of the health examinations provided for a typical child of the lowest income quintiles, from the fourth month of the mother's pregnancy until 6 years of age. In doing this, (1) the social value of the product distributed was estimated on the basis of their CIF prices; (2) the social value of health examinations was calculated on the basis of the marginal cost of providing the service; (3) a social discount rate of 17% per year was used; and (4) a lag of three months between product purchase and their consumption was assumed.
The evaluation is presented in terms of net present value. It was concluded that CFP produced a positive net social profit. It was also determined that returns to the programme could be improved by redistributing resources from the highest income quintiles toward pregnant women and to the lowest income quintiles.
In synthesis, the economic analysis of the CFP has established that this programme is a profitable investment from the social standpoint, and has a significant positive impact on the nutrition status of preschool children.
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The evolution of Chile's main nutrition intervention programmes The school feeding programme
Brief history
The school feeding programme (SFP) and day-care centre programme (DCCP) in Chile are administered by the National Board of School Assistance and Scholarships, whose main objective is to provide social and financial assistance to low-income preschool and school-age children. In the case of the DCCP, these benefits are linked to health, nutrition, and development. In the case of the SFP, they are linked to the concept of academic performance, which is defined as the adequate use of the child's capabilities in order to avoid repeating grades and leaving school [9] .
The National Board of School Assistance and Scholarships was created in 1964 as an autonomous body with a central board in Santiago and with regional corporations. Initially, the organization grew rapidly in physical infrastructure and administration instead of employing funds to provide the benefits for which it was created. In fact, until 1976 around 40% of the budget was spent on programme administration. In 1979 the responsibility for providing and distributing food rations was handed over to the private sector, resulting in a drastic reduction of administrative costs, which now represent only 4.5% of the budget [10] . The National Board's function is to oversee the SFP, the DCCP, and the private industries involved by carrying out technical and administrative checks.
Characteristics
The SFP concentrates its action on low-income schoolchildren, from 6 to 14 years of age, attending public and subsidized private schools. The objective is to improve academic performance through the provision of free food. This assistance consists of lunch and breakfast or an afternoon snack at the school and is distributed during approximately 170 school days per year. (Most of the beneficiaries receive either breakfast and lunch, or lunch and an afternoon snack, depending on their school time schedule.) Currently, the system operates in 6,782 schools throughout the country. In 1988 it distributed 522, 000 breakfasts and 528,000 lunches, and 28,600 students received additional home-based food assistance.
Since 1985 the SFP has also operated during the summer in approximately 1,138 schools, delivering lunch rations and a snack. In 1986, 175,000 children received these additional benefits for a period of 40 days.
The SFP provides 800 calories per person per day, of which 38% is distributed as breakfast and 62% as lunch. In terms of protein, it provides 15 to 20 g per person per day, of which half must be of animal origin. These rations correspond to approximately 40% of the daily calorie and protein requirements of a 10-year-old child according to FAO/WHO/UNU 1985 recommendations. Table 4 shows the number of rations delivered by the SFP since 1965. Between 1967 and 1974 the number of breakfasts distributed was 50% higher than for 1975-1988. The annual number of lunch rations distributed from 1975 to 1986 was 30% lower than from 1965 to 1974. This decrease was due to budget constraints, particularly during the recessionary periods of 1975-1976 and 1982-1984 . Despite that, the scholarships for food assistance in students' homes have increased by over 100% since 1974. Information provided by ODEPLAN [7] , based on a national representative sample of 20,000 homes, showed that the coverage of the SFP programme at the national level was 34.9% in 1985. In the urban sector 27.8% of the schoolchildren enrolled received this assistance, with 92.3% of them belonging to the three lowest income quintiles. The corresponding proportions in the rural sector were 57% and 77.7% respectively (table 5) . Unofficial estimates for 1987 indicate that the coverage of this programme declined to 22% of children in primary schools.
Targeting criteria
The criteria and process for selecting potential beneficiaries have varied over the years. From 1980 to 1983 they were determined according to the socioeconomic level of the household, measured by an integrated indicator that included data on housing, employment, education, and income, as well as the child's need for food, as indicated by the teacher. Since 1984, the nutrition status of each child has been included as a criterion for allocating benefits. Educational indicators, such as school-grade repetition, were added in 1985.
Since 1985, schools have been first ranked according to characteristics such as average nutrition status and academic performance, the teacher's perception of students' need, and parents' level of education. Resources are then given to each municipality, which is responsible for their distribution in accordance with the criteria.
No formal evaluation of the programme's impact has been carried out so far. Nevertheless, given adherence to the selection process, it can be argued that it is reaching mostly children of low-income households. Beneficiaries were children receiving at least breakfast, lunch, an afternoon snack, or any combination of these. Non-beneficiaries were those who did not receive any free food at scool.
The day-care centre programme Background
The day-care centre programme (DCCP) was created in 1970 as an autonomous corporation with the objectives of planning, coordinating, promoting, stimulating, and supervising care given to low-income children from birth to 5 years of age attending day-care centres under its authority. These centres operate nine hours daily from Monday to Friday in low-income areas where problems of undernutrition, cultural deprivation, and crowding occur [12] . The main objective of the DCCP is to provide comprehensive care to children of low-income families, giving priority of enrolment to undernourished children or those at nutritional risk. In addition to on-site feeding, the programme includes activities to stimulate motor and psychosocial development that are carried out by university-trained nursery teachers and assistants. Furthermore, an important objective of the programme is to stimulate both community participation through educational activities and direct participation in child-care activities by means of an organized parents' centre [13] . 
Characteristics of the on-site food component
At present, the programme provides 80% of the daily calorie recommendations for healthy children, and 150 additional calories to those at biomedical risk. The average nutritional contribution of breakfast, lunch, and afternoon snack is shown in table 6. The adequacy of these diets according to FAD/WHO recommendations varies from 55% to 74% of calorie requirements, which is slightly below programme objectives, and from 145% to 186% of protein requirements. The degree of adequacy declines as the age of the beneficiary increases [14] . Figure 1 illustrates the coverage of the DCCP since 1978. A rapid increase can be observed between 1984, when 46,500 children received benefits in 368 centres, and 1988, when 57,135 children in 421 centres received benefits. Table 7 shows the age distribution of preschool children attending the DCCP and programme coverage with respect to total enrolment in public and private institutions. Increased coverage between 1985 and 1987 is observed for preschoolers from 2 to 5 years of age, whereas the number under 2 years of age receiving benefits remained constant. In 1988 a total of 55,136 children were enrolled in the DCCP; this figure accounted for 36% of children in extreme poverty. When non-governmental institutions giving comprehensive care (food and child development) to preschoolers are included, this proportion increases to 77.6%.
Because the DCCP is the most expensive of the three main distribution programmes in per capita terms, a new modality of day-care centres, CADEL, was implemented in 1987, covering approximately 10,000 preschool-age children. Under this new programme, paraprofessional personnel have replaced university-trained professionals. Community participation has become an integral feature, and less sophisticated educational materials are being used. The objective is to reduce costs so as to expand coverage. 
Evaluation
Since restoring undernourished children is the main objective of the DCCP, an evaluation of changes in the nutrition status of 464 children attending 20 DCCP centres in Santiago was carried out [15] . The results showed considerable improvement. When they were initially enrolled in the programme, 30.6% of the children were deficient in weight, 45.7% in height, and 11.2% in weight for height. After 10 months of attendance, their nutrition status had improved, with the number with deficient weight declining by 26% and the number with deficient weight for height by 65%.
The study also included measurements of psychological and intellectual performance, both of which exhibited significant improvement; 67% of the children initially experiencing deficits recovered partially or totally in terms of intellectual capacity. Table 8 shows the annual expenditures on the three programmes from 1974 to 1988. Except for expenditures on the DCCP, which increased rapidly until 1975, total outlays have fluctuated without exhibiting a long-run increasing trend. Nevertheless, because of targeting efforts, the benefits are mainly reaching the poor, with the consequent reduced rates in undernutrition and infant mortality shown earlier. The cost of the three programmes per beneficiary per year varies as follows: US$38.1 for CFP, US$62.8 for SFP, and US$300 for the DCCP. (Only the value of the food and its transportation to the health centres are counted as costs of the CFP; other costs, such as labour and physical infrastructure, are counted as health-care system costs. In the case of the SFP and the DCCP, all direct costs, including the value of the food, transportation, distribution, and handling, are included.) Accordingly, the costs per calorie distributed are US$0.029, US$0.044, and US$0.15 respectively (table 9) . Therefore, CFP is the least costly of the programmes in terms of providing calories. It must be remembered, however, that calorie intake is only one of the dimensions of nutrition status, and each of these programmes has other integrated aspects: the health component in the CFP, academic performance of children in the SFP, and psychosocial child development in the DCCP.
Total expenditure on supplementary feeding programmes
These programmes have all been instrumental in improving the health and nutrition status of mothers, infants, and children of low-income households. They have also been important in countering the negative effects of economic cycles on the nutrition situation of the poor. 
